The tracheostomized patients are colonized mostly by gram negative bacteria which lead to either tracheobronchitis or bronchopneumonia. This study was conducted to isolate and identify the potential pathogen causing post tracheostomy infection. A cross-sectional study was conducted during April 2008 to February 2009 based at Neuro Center, Kathmandu. Tracheal aspirates of 50 patients having fever more than 38 o C were collected and analyzed for bacterial content. Out of the 50 cases, 45(90%) cases showed bacterial growth. Sixtyseven isolates were identified; with 20(44.4%) poly-microbial cases. Pseudomonas aeruginosa and enteric gram negative bacteria were predominant bacteria (n=27, 40.3%) followed by Staphylococcus aureus (n=7, 10.4%), other Gram negative bacteria (n=4, 5.9%) and Viridans Streptococci (n=2, 2.9%). Pseudomonas aeruginosa were most sensitive to the Amikacin (n=22, 81.4%) and Ciprofloxacin (n=19, 70.3%). All Pseudomonal isolates were resistant to the Cefotaxime. Enteric Gram Negative bacteria (EGNB) were most sensitive to Amikacin and Chloramphenicol (20, 74.0%) and all were resistant to Ampicillin and Cephalexin. All the gram positive bacteria isolated were sensitive to Vancomycin. Among the total isolates, 24 (88.8%) of Pseudomonas aeruginosa, 21 (66.6%) of enteric gram negative bacteria, and 5 (55.5%) of Gram positive bacteria were multidrug resistant (MDR). The study reported alarming condition of MDR in tracheal aspirates. So surveillance for source of multidrug resistant bacteria would be beneficial for intervention of infection related to it.
Introduction
The tracheostomized patients are colonized with bacteria of either endogenous or exogenous origin. These colonizing bacteria cause either nosocomial tracheobronchitis (Bacterial count more than 10 6 / ml, c-reactive proteins, more than 15µg/ml, leucocytosis and fever more than 38 o C) or the bronchopneumonia (above criteria plus abnormal chest xray) ( Van saene et. al., 1996) . Colonization in lower respiratory tract by enteric Gram negative bacteria has been frequently observed in tracheostomized patients and Patients with persistent tracheobronchial colonization were more ill to others (Neiderman et. al., 1984) . As the traumatic patients stay long at hospital, the types of infecting flora change in the course of therapy (Gotsman and Whitby 1964) . Despite advances in patients care, these flora complicate the therapy. Some previous studies had suggested few organisms associated with post-tracheostomy infection (Morar et. al., 2002; Patrizia et. al., 2000) , however, a complete bacteriological profile was not addressed; moreover, most of the studies on the matter are limited to the developed countries and there are very few reports from Nepal and the whole on south East Asian region. Therefore this study was carried out to find out the etiological agent of post tracheostomy infection and to describe the efficacy of antimicrobial agents.
Materials and Methods
The cross-sectional study was carried out from April 2008 to March 2009 in Bacteriology Laboratory of Neuro Hospital Kathmandu. Tracheostomized patients with fever≥38 o C were included in the study. A total of 50 patients, 42 males and 8 females were enrolled. The median age of the patients was 40 years; mean age 40.4 years, SD (17.9) with confidence level 35.4-45.6. The minimum age of patient was 7 years and Maximum was 76 years. Out of the cases, 34 were trauma cases due to road traffic accidents, 3 cases of post operative complication, 2 cases of Meningitis, 1 Gullian barre syndrome case and 10 cases due to various reasons of trauma.
The tracheal aspirates was collected in Luken trap by applying negative pressure through automated machine, the sample was immediately transported in the same trap without adding any special transport media, promptly cultured in MacConkey agar in aerobic condition and in Blood agar and Chocolate agar in candle jar for 24 hours at 37 o C. The isolates were identified on the basis of colony characterization, staining and biochemical tests (Oxidase, catalase, Sulfide Indole Motility, Citrate, Urea hydrolysis, Triple sugar Iron agar test, and Coagulase test) (Forbes et. al., 2007) . Antibiotics susceptibility test was performed by modified Kirby Bauer Disk diffusion method. Amikacin (30µg), Cefotaxime (30µg), Gentamicin (10µg), Cotrimoxazole (25µg), Chlorampheniol (30µg), Erythromycin (15µg), Vancomycin (30µg) were used for sensitivity test. Sensitivity results were interpreted according to National Committee for Clinical Laboratory Standard (NCCLS) guidelines. Data were analyzed using SPSS 11.5 version.
Results
Out of total 50 cases, 45 cases showed the growth with 20 polymicrobial cases and a total of 67 isolates were identified, out of which 42 belonged to polymicrobial cases. Pseudomonas aeruginosa and Enteric Gram Negative Bacteria (Eschericia coli, Klebsiella pneumoniae, Klebsiella oxytoca and Enterobacter cloacae) were most predominant (27) followed by Staphylococcus aureus (7), other Gram negative bacteria (4) and Viridans Streptococci (2). Most isolates of P. aeruginosa were sensitive to Amikacin, (22) followed by Ciprofloxacin (19) and Enteric Gram Negative bacteria (EGNB) were sensitive to Amikacin and Chloramphenicol (20) followed by Gentamicin (15), Cotrimoxazole (12) while only nine EGNB were sensitive to ciprofloxacin. All the isolates of EGNB were resistant to Ampicillin and Cephalexin. All the Gram positive bacteria were sensitive to Vancomycin, 4 of the 7 S. aureus were Methicillin resistant. All the isolates of GNB were sensitive to Amikacin, (4) followed by Chloramphenicol and Gentamicin (3). insertion of tube in trachea) impair the immune system. Besides, leakage of secretion around the tube and opening of the binding site for gram negative bacteria may have caused high rate of colonization (Niederman et. al., 1989) . A high degree of colonization after tracheostomy was analogous with previous studies (Morar et. al., 2002; Arola 1981) . Polymicrobial growth was observed in two fifth of the cases. The impaired immune system along with gastrointestinal colonization may be attributed to the multiple growths (Morar et. al., 2002) . Super infection in patient selected under discussion was mentioned in a previous research (Gotsman and Whitby 1964) and growth of multiple organisms from tracheal aspirates was also reported (Niederman et. al., 1984) .
The study had reported P. aeruginosa and the EGNB as the most predominant bacteria. The high frequency of Pseudomonas can be justified in terms of favorable condition of binding for the bacteria. Mechanical injury to the tracheal surface (as could occur from endotracheal intubation and suctioning) may expose binding site for the Pseudomonas (Yamaguchi and Yamada 1991) , the binding is further enhanced by Carbohydrate produced by novel tracheobronchial cell when repairing the injury (Plotkowski et. al., 1991) .The biofilm inside the endotracheal tube itself may be a surface where bacteria bind avidly (Inglis et. al., 1989) . The dominant Pseudomonas colonizaion coincided with earlier studies (Niederman et. al., 1989; Patrizia et. al., 2000) . The bacterium was mentioned as the most frequent pathogen to have colonized the tracheobronchial tree (Morar et. al., 2000) and the most common aetiological agent of tracheobronchitis (Nseir et. al., 2002) . On the other hand, High frequency of EGNB can be referred to entry of these bacteria from gastrointestinal tract to tracheobrocheal tree (Craven et. al., 1991) and increased abdominal volume (as could occur from nasogastric feeding) which refluxes colon bacteria to respiratory tract (Jacob et. al., 1990) .
The study reveled; isolates of P. aeruginosa were most sensitive to Amikacin, followed by Ciprofloxacin and Gentamicin. All the isolates were resistant to Cefotaxime. About one fifth isolates of P. aeruginosa were resistant to Amikacin. One possibility is the production of Aminoglycoside modifying enzyme N' acetyl transferase (ACC6' [I]) which hydrolyses the Amikacin, Tobramicin and Netilmicin but not the Gentamicin (Mitsuhashi and Kawabe 1982) . Contrary to fact more isolates were found sensitivity to Amikacin than Gentamicin, the reason might be high rate of administration of Gentamicin than Amikacin in the ICU. A five year study in Spain suggested almost similar frequency of Amikacin resistant P. aeruginosa (Guembe et. al., 2008) but higher frequency of resistant P. aeruginosa to Amikacin, Gentamicin was found in India (Rajput et. al., 2008) and so was reported in Jordan, (Hussein and Khalid 2007) . Just more than one quarter of the P. aeruginosa in the study were resistant to Ciprofloxacin. Resistance is usually due to mutations in genes for DNA gyrase, but may also follow from alterations in drug accumulation, sometimes associated with alterations in outer-membrane proteins of gram-negative bacilli (Wolfson and Hooper 1989) . The parity in rate of resistance was obtained in Jordan (Hussein and Khalid 2007) and in Europe as well (Guembe et. al., 2008) , but higher frequency of ciprofloxacin resistant P. aeruginosa was observed in India (Rajput et. al., 2008) . During the study, Imipenam and Tazobactam-piperacillin were also used in 8 cases of P aeruginosa (not included in data).The isolates were sensitive to both antibiotics in all cases except one (only Polymyxin B was sensitive). Both these antibiotics were effective against Amikacin resistant strains (2 cases). Fourteen of the twenty seven isolates of P. aeruginosa had same antibiotics susceptibility pattern. These bacteria can be suggested as the same strains of P. aeruginosa when we consider antibiotics susceptibility pattern as epidemiological marker. Inability to further genetic analysis prohibited from confirming the fact.
The isolates of EGNB were most sensitive to Chloramphenicol and Amikacin followed by Gentamicin. Though Chloramphenicol was found most sensitive antibiotics, its long term use is quite speculative due to the associated toxic effect (Mulla and Barnes 1997) . Almost a quarter of EGNB resisted Amikacin and less than half resisted Gentamicin. A lower percentage of Amikacin resistant Gram negative bacteria were reported in Spain (Guembe et. al., 2008) . A high percentage, about two third of EGNB resisted Ciprofloxacin. Almost all gram negative bacteria resisting Ciprofloxacin was identified in an ICU of India, (Goel et. al., 2009) , however, the lower rate of resistant was evident in community isolates of E. coli in Greece (Chaniotaki et. al., 2004) and nosocomial isolates of Turkey (Erden et. al., 2008) . Resistance to fluroquionolones differs geographically and is a rising problem. The increased resistance may be attributed to increased use of these agents in humans and animals. In the case of S. aureus, all isolates were found sensitive to Vancomycin and resistant to Ampicillin. However, finding of more than half of isolates as Methicillin resistance indicated a precarious situation.
A high burden of the multi-drug bacteria were reported, this may be ascribed either to selective decontamination of digestive tract with different antibiotics or empirical use of broad spectrum antibiotics and non adherence to hospital antimicrobial position.
The present study explains two important microbiological complications in trachostomized patients. The first is high growth rate with polymicrobial growth. The isolation and identification of each bacterium from mixed culture of tracheal aspirate help prompt confirmation of possible aetiological agent hence enhances treatment. The second is presence of high numbers of multidrug resistant bacteria (MDR). Once MDR is established in hospital, these can persist and acts as a source of Nosocomial infection. Therefore, careful microbial surveillance and in vitro testing of antibiotics before the start of antimicrobial therapy and restricted antimicrobial policy may bolster the prevention and treatment of MDR isolates. In conclusion, we hope present observation would be helpful in providing useful guidelines for the treatment against the post tracheostomy infection.
